INTRODUCTION
The collection and analysis of hydrologic data by the U.S. Geological Survey is funded by three primary sources the Geological Survey's Federal program, the Federal-State Cooperative Program, and reimbursements from other Federal agencies (Gilbert and Buchanan, 1982 1973-1982. information. However, throughout the* 10-yeatr period a project was underway to develop, instrument, and monitor the grodnd-water return flow from irrigated lands along the Colorado River in response to the requirements of the Supreme Court Decree, Arizona vs. California, 1964, project Support of adjudications, compacts, and treaties has been given the highest priority in the Federal CBR Program, and every effort is made to provide funding as required. However, in 1981 a decrease in cost was achieved by modifying the operation of gaging stations on the Lower Colorado River as recommended by network analysis, which is described briefly subsequently in this report.
CATEGORY 2 -THE NATIONAL STREAM QUALITY ACCOUNTING NETWORK Category 2 provides for the collection of hydrologic data for the National Stream Quality Accounting Network (NASQAN), which was established by the U.S. Geological Survey to provide a national.ly uniform basis for continually assessing the quality of United States rivers. Stations generally are at the downstream end of hydrologic accounting units in order to measure the quantity and quality of water flowing from the units. NASQAN is considered a uniform national network because an identical suite of waterquality characteristics is measured at each station using the same set of rules concerning sample collection techniques, frequency of sampling, and analytical methods (Briggs and Ficke!, 1977) .
The NASQAN program has been growing through!much of the 10-year period. The program was started in January 1973 witlfi 50 stations and expanded to 345 stations in 1974. There were 175 more Stations added in 1979 which, with adjustments to the network, resulted iiji 518 stations operated in 1979 and in 1980. In 1981, 516 NASQAN stjations were in operation. The frequency of sampling was reduced from monthly to bimonthly at 180 of these sites to keep the increased operating costs within the funds available for the program. In 1982, as a result of a $1 ulllion decrease, the number of stations was cut to 506, and the frequency of sampling was reduced from monthly to bimonthly at all NASQAN stations > Funding support rose from $290,100 in 1973 to $5,330,900 in 1981, and, was reduced to $4,305,500 in 1982. (figure 2). In constant dollars, the iunds available to the program are seen to have less purchasing power in 1!)82 when 506 stations were in operation than in 1977 when there were 345 stations.
The cost of chemical and biological analysife has not increased at the same pace as the rate of inflation and in some cjases has been reduced. This has been accomplished by the consolidation of the U.S. Geological Survey's laboratories across the Nation into two central laboratories, which provided resources for instruments to perform more sophisticated analyses and for automation of laboratory methodology, i 
CATEGORY 5 -OTHER FEDERAL AGENCIES OUTSIDE OF THE DEPARTMENT OF THEjINTERIOR
The data collected in this category are mostly in response to the requirement of the Army Corps of Engineers General Coverage Program for hydrologic data. Within the Geological Survey, funds for this program are referred to as "AE Replacement Funds." In 1947, by mutual agreement among the Corps of Engineers, the Geological Survey, and the Bureau of the Budget, the Corps turned almost all of its stream-gaging work over to the Survey. The Survey in turn received an increased direct appropriation to carry out this work. The funds received were less than half of the total funds transferred in 1947 for "General Coverage" from the Corps to the Geological Survey. The purpose of the change in appropriation base was stated in the Geological Survey's 1947 fiscal year budget appropriation justification as a means of providing a more reliable data ba£e to serve the needs of more than a single interest. The justification reads as follows: As specific projects of the War Department and other Federal agencies progress or are developed, the streamflow information needed therefore changes and in many instances diminishes to such an extent that transfers to meet the entire cost are no longer deemed to be justifiable by the Federal agencies that made the requests originally. However, they would derive varying benefits if the program were continued and in many instances the information becomes of equal or greater value to pending or prospective projects of other Federal agencies. Favorable recognition is urged for the broad Federal interest in water data for all purposes as distinguished from the special purposes which have been responsible for the transfer or repay arrangements.
The Federal Government's interests and obligations in respect to water potentialities and water hazards have expanded so greatly in recent years and involve so many Federal agencies that all-purpose water investigations should be continued to meet present needs and to meet even more acute needs that will surely arise in the future. The Federal Government has invested hundreds of millions of dollars in water projects and in the future will doubtless invest many billions of dollars in water projects for the public welfare. The basic water information upon which water projects have been framed has heretofore been meager, in some cases pitifully so. The Nation needs more water facts. The cost will represent a small fraction of one percent of the cost of its water projects.
The AE Replacement Funds are applied by the Geological Survey only to stations of interest to the Corps of Engineers even though they are a part of the Geological Survey's Federal appropriation. The Geological Survey does, however, reserve the right to apply the funds to the types of stations in which it has the highest interest within the total Corps of Engineers Program. It has been possible, therefore, to work out this program to the satisfaction of both parties.
In 1982 the Survey's AE Replacement Funds amounted to $659,780 to support hydrologic data collection for the Corps of Engineers General Coverage Program. In addition to the 300 hydrologic gaging stations which the Geological Survey partially or totally funded and operated in 1982 for the Corps General Coverage Program in this category, the Geological Survey operated 2,000 other hydrologic gaging stations which were funded by the Corps of Engineers to meet their construction, operation, maintenance, and planning needs. Category 6 provides for records collected ir. support of general Federal hydrologic interests such as gaging Stations on streams flowing through Indian reservations, crossing an international boundary, or in an area where hydrologic information is required foi special analysis. The hydrologic data collected at the sites covered in this category are significant, but when compared with the requirements of the other categories it has been assigned a lower priority. The result has leen that with continued inflation and essentially no increase in, appropriation to the Federal CBR Program, the higher priority requirements have been accommodated by discontinuing the gaging stations in category 6. In 1978 there were 304 stream-gaging stations supported in category 6; in 1982 there were 176. Funding has ranged from $1, 655,600 in 1976 tjo $1,203,100 in 1977 (figure 6 ). However, constant dollars have [dropped from $1,295,500 in 1973 to $565,200 in 1982. REDUCTION OF OPERATING COSTS During the 10-year period, the Geological collection and analysis of hydrologic data quency of visits to a data collection site stage-discharge relation, the reliability of equipment, the variability of the flow, and the data users.
Survey nore is
In 1981 the Geological Survey completed a network analysis study of the Lower Colorado River streamflow data collection system funded by the Federal CBR Program and operated in tfesponsej to the Supreme Court Decree, Arizona vs. California, 1964 (Gilroy land Moss, 1981 . Each station in the has worked to make the cost effective. The frebased on the stability of the the sensing and recording the reporting requirement of network was analyzed to determine the number the optimum accuracy and the associated cost the associated costs and the increased or decrease in accuracy which would result from increasing or decreasing ithe number of visits to each site. In an effort to Increase the cost effectiveness works, the Geological Survey has planned similar studies throughout the country, beginning in fiscal year 1983.
Operational costs have been reduced by instrumentation efficient mercury manometer used to sense th been put into service. Also, a more reliabl developed which requires less power and is more tions. Development of a solid state recorder more reliably for longer periods was begun ia of visits which would provide
The analysis also described of the data collection netimprovements; a more a water-surface elevation has 5 electronic timer has been reliable in field operawhich will bperate unattended 1981 (Paulson, 1982) . The computation and analysis of hydrologic data has been automated wherever possible to eliminate labor-intensive computation procedures. This has been accomplished by establishing a centralized data base utilizing digital computers and telecommunications (Hutchison and others, 1977) . In 1982 the Geological Survey began implementing a distributed information system which would facilitate the automated computation of hydrologic records at field locations, thereby further reducing the time required for computation. These and other measures have allowed the Geological Survey to reduce the frequency of visits to hydrologic gaging sites and to streamline the procedures of computation and analysis to reduce operating costs. As a result, a viable data collection and analysis program has been maintained despite a decrease in the availability of real dollars.
SUMMARY
The collection and analysis of hydrologic data performed by the U.S. Geological Survey during the 10-year period 1973-1982 under its federally-funded program is divided into six categories, and a priority set for each category. Category 1 represents support for adjudications, compacts, and treaties and has the highest priority for funding support. Category 6 represents support for the general Federal hydrologic interest and has the lowest priority for funding support.
During the 10-year period actual funding for the program increased, but the funding increases did not keep pace with inflation as defined in a comparison using a 1972 constant dollar.
To maintain a viable program, the Geological Survey has worked to make the collection and analysis of hydrologic data more cost effective and efficient. Optimization of site visits and sampling, improved instrumentation, and more efficient computation procedures have been implemented to achieve improved efficiency without loss of quality in the information made available.
